A Multi-scale Thermo-electrochemical LiFePO4 Battery Model Based on the Domino-Cascade Mechanism by Hellwig, Christian et al.
A Multi-scale Thermo-Electrochemical LiFePO4 Battery 
Model Based on the Domino-Cascade Mechanism
C. Hellwig1), N. Tanaka1), B. Horstmann2), and W.G. Bessler1),2)
1) Institute of Technical Thermodynamics, German Aerospace Center (DLR), Stuttgart, Germany
2) Institute of Thermodynamics and Thermal Engineering, University of Stuttgart, Stuttgart, Germany 
Here we present a multi-scale model for batteries based on physico-chemical properties. LiFePO4
 
(LFP) as cathode 
material offers high power characteristics and thermal stability. The two-phase behavior of LFP is described using 
elementary kinetics based on the domino-cascade model proposed by Delmas
 
et. al. [1]. Due to the importance of heat 
transport and safety issues an application to thermal runaway is
 














































Validation of Domino-Cascade Model
Abstract
Good agreement with experiments in discharge 
curves
Impedance spectra shows good agreement for 
wide range of SOC
Conclusion
Multi-scale Model
Transport ~20 mm scale
Heat transport
~100 µm scale









































































































































Conducted first thermal runaway simulation
Simulated a DSC curve of SEI decomposition and 







































Fig. 1 Fig. 2


















et al. [3] 
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(FP). We assume the presence of an interface 




is considered while charge transfer reaction is assumed to take
 
place at the tree-phase boundary of LFP, FP and liquid electrolyte. 
